Introduction
Individuals with mental health problems are largely overrepresented in the criminal justice system. This overrepresentation is particularly pronounced in prisons, showing an excess of mental health problems behind bars (1, 2) . Empirical studies typically showed that compared with the general population, prisoners have an increased risk of psychiatric disorders and experience substantially elevated levels of psychological distress (1-5).
However, as most existing studies on prisoners' health have cross-sectional designs, far less is known about how mental health problems develop during imprisonment. Only a limited number of studies have described overall trends in the mental health of prisoners during detention. These descriptive longitudinal studies suggest that, in general, prisoners' mental health problems seem to stabilize or decrease during imprisonment (6) (7) (8) (9) (10) (11) (12) (13) .
Even less is known about whether or not changes in mental health symptoms during imprisonment vary across prisoners, and how differences in changes are related to pre-existing characteristics of individuals entering detention. A review of the literature resulted in only six longitudinal studies that examined pre-existing predictors of changes in mental health during imprisonment (6, 8, 10, (14) (15) (16) . These studies identified female gender (6, 9) and psychological characteristics (i.e. the belief that life is controlled by external factors) (14) as predictors of a continued poor mental health during imprisonment, while prior prison spells were linked to both an increased risk of depression at follow-up and to mental health improvements during imprisonment (6, 10) . In a study among female prisoners, mental health improvements were observed in those who used drugs prior to imprisonment (10) . Finally, a study among jail prisoners showed that those with a history of psychiatric hospitalization were more likely to show continued high levels of anxiety and psychotic symptoms, but no differences were observed for other symptom dimensions (16) . Although informative, these existing longitudinal studies had some important limitations, such as relatively small sample sizes, inmates from a limited number of correctional facilities, and all examined predictors of mental health changes between two measurements during imprisonment only.
This study adds to the limited literature by examining a variety of pre-existing predictors of the development of prisoners' mental health problems measured across four moments during imprisonment among inmates from all correctional facilities in the Netherlands.
Aims of the study
The aims of this study were to (i) examine the development of prisoners' mental health symptoms during their detention and (ii) identify individual factors associated with the course of these mental health symptoms. More knowledge on this issue is important for healthcare professionals working with offenders because it may provide important clues for the targeting and timing of interventions aimed at preventing or reducing prisoners' mental health problems.
Material and methods

Sample and procedure
Data were used from the Prison Project, a nationwide, longitudinal and prospective cohort study examining the development of criminal behaviour and other life circumstances (including mental health) of male prisoners in the Netherlands (17) (18) (19) . The study protocol was submitted to and reviewed positively by the Ethical Committee for Legal and Criminological Research of the VU University Amsterdam.
The target sample of this study consisted of adult male prisoners, who were born in the Netherlands, and who entered one of the 30 Dutch remand centers between October 2010 and April 2011. In total, 7.801 persons were put in pretrail detention during this period, of whom 3.981 matched our additional inclusion criteria (i.e. adult, male, and born in the Netherlands). Because the far majority of the 7.801 pretrail inmates were men (93%) and aged between 18 and 65 years (99.6%), the first two additional inclusion criteria did not substantially affect the number of respondents. However, about 40% of the eligible pretrail detainees were excluded because they were not born in the Netherlands. This inclusion criterion was implemented because collecting (administrative) information on participants' entire lives was essential to the Prison Project and it would have been difficult to collect such information for those not born in the Netherlands because they are known to be missing in official registration systems and are likely to return to their country of origin after detention. It is to be noted, though, that the target sample does include persons of whom one or both parents were born in other countries (i.e. second-generation immigrants).
Team members of the Prison Project tried to approach all eligible prisoners in their first weeks after entering pretrial detention. Of the 3.981 persons meeting the inclusion criteria of the Prison Project, 2.837 (71%) could be approached. Most of those who could not be approached had already been released from custody before they could be contacted (N = 865) (19) . Of the approached persons, 1.904 (67%) agreed to participate in the Prison Project and signed an informed consent declaration. At the baseline measurement (T 1 ), held about 3 weeks after arrival in pretrial detention, these 1.904 prisoners participated in a computer-assisted structured interview with one of the employees of the Prison Project. Analyses using registered data showed that these 1.904 respondents were largely representative of the total target population of 3.981 prisoners who met the inclusion criteria of the Prison Project (i.e. they were similar on characteristics like age, marital status, employment situation, substance use, age of first conviction, prior convictions, prior detention spells, and offense type). Full information on the sampling procedures and the representativeness of the sample is provided in the cohort profile of the Prison Project (19) .
Of the full sample of respondents in the Prison Project, 1.664 prisoners (87%) also filled out a written questionnaire at the first measurement, including a section with questions on prisoners' mental health. Official data from the Dutch Prison Service could be used to compare these participants of the baseline measurement (N = 1.664) with those who did not fill out the written questionnaire (N = 240) on a number of background characteristics. These analyses show that the groups were similar with respect to most characteristics, like age upon entry in pretrial detention, their housing and employment situation prior to detention, being a heavy drinker or drug user prior to detention, experiencing problems in daily life prior to detention due to substance use, and offense type. Those who did not fill out the questionnaire were somewhat more likely to have one or two parents who were not born in the Netherlands, to have been convicted for the first time prior to age 18, and to have been convicted in the preceding 5 years (see Appendix S1).
Respondents who were still detained were approached and asked to fill out a written questionnaire again three (T 2 ), nine (T 3 ), and 18 months (T 4 ) after their arrival in detention. As prison sentences in the Netherlands are relatively short -more than 70% of all released prisoners are confined to a maximum of 3 months (20) -many respondents had already been released at the time of the three follow-up measurements. In total, 33% of the participants were already released at the first follow-up, 74% at the second follow-up, and 89% at the third follow-up. Eventually, 943 respondents could be contacted again at T 2 , 359 were contacted at T 3 , and 149 were contacted at T 4 . A comparison of characteristics measured at baseline shows that, in general, those who had already been released and could not be contacted at one of the follow-up measurements did not differ substantially from those who were still incarcerated and contacted, with an obvious exception of offense type (T 2 -T 4 ), and age at first conviction (T 2 only); see Appendix S2. Of interest, no significant differences were observed with respect to the level of mental health problems measured at baseline, suggesting that prisoners with higher levels of mental health problems at baseline were not more or less likely to leave prison sooner. About 80 per cent (n = 761) of those contacted at T 2 participated. At T 3 , 63% (n = 225) participated and at T 4 , 60% (n = 90) filled out the questionnaire. Again, comparisons of characteristics between respondents and non-respondents for all followups show that, in general, the response was unrelated to their baseline characteristics (see Appendix S1). Table 1 presents the baseline characteristics of the respondents for all four waves. In general, samples were proportionally similar across the four time points regarding demographic, healthrelated and crime-related characteristics measured.
As prisoners who were arrested for more serious offenses typically have longer prison spells, the offense type differed across measurements. As a result, compared with those who were only assessed 3 weeks or 3 months after entry, those who were also questioned nine and 18 months after arrival in detention were more likely to have committed a violent crime and less likely to have committed a property crime.
Outcome measure
At all four waves, mental health symptoms were assessed with the Dutch version of the Brief Symptom Inventory (BSI) (21), a well-known screening instrument that has been used in prison samples before (9, 22) . The BSI consists of 53 psychological symptoms and prisoners indicated on a five-point scale to what extent they experienced these symptoms in the last week, including today (0 = not experienced at all, 4 = experienced a lot). The items relate to nine subscales: depression, anxiety, hostility, somatic complaints, phobic anxiety, cognitive problems, interpersonal sensitivity, paranoid ideation, and psychoticism. The total BSI scorebased on all 53 items -indicates the overall level of psychological distress. The Dutch BSI has been validated and showed good psychometric properties (23) . In this study, both the overall BSI scale and all nine subscales proved reliable (respectively, Cronbach's alpha: 0.97 and 0.76 -0.90). Additional analyses examining the psychometric characteristics of the BSI in this sample of prisoners showed that, in general, the observed factor structure was in line with the intended symptom dimensions but high intercorrelations were found between some BSI scales (e.g. between Depression and Anxiety; Depression and Psychoticism). Furthermore, the BSI could distinguish well between different groups (i.e. prisoners vs. the general population; prisoners vs. psychiatric patients; analyses available upon request).
Besides analyzing the average scores on the BSI scales, we will also examine the proportion of prisoners who experienced a very high score on the BSI scales. A very high level was defined based on the norm tables presented in the Dutch BSI manual (24) . In these norm tables, seven levels are distinguished based on percentile scores (ranging from a very low score to a very high score). A very high score is achieved by five per cent of the males from the general population. Based on the 95% percentile scores of the men from the general population, the male prisoners were classified into having a 'very high score' on the BSI scales (coded as 1) or not (coded as 0).
Predictors
Based on prior empirical studies, several pre-existing predictors for (changes in) mental health symptoms were included in the analyses (see Table 1 ). First, the following variables were included as an indication for prisoners' pre-existing health: treatment for a mental health problem in the 12 months preceding detention (0 = no; 1 = yes); ever being told by a doctor to have a chronic disease (0 = no; 1 = yes); heavy drinking in the 12 months prior to arrest (i.e. at least once a week six or more glasses of alcohol on one day) (25); frequent drug using (i.e. three or more days a week); and whether or not their alcohol and drugs use negatively affected their daily life functioning (i.e. problems with family or friends; hindered activities at school, work or home; having such a strong urge for alcohol or drugs that respondent could not think of anything else; giving up important activities).
Second, based on official records the following crime-related variables were included offense type (violence, property crime, drugs, other), first conviction before age 18 (0 = no; 1 = yes), prior prison experience (0 = no; 1 = yes), having been convicted in the 5 years preceding this detention (0 = no; 1 = yes).
Third, several demographic characteristics were included, like age upon arrival in the correctional facility (0 = younger than 30 years; 1 = 30 years or older), ethnic background (0 = Dutch background; 1 = at least one parent born outside the Netherlands), having children and an intimate relationship at the time of arrest (0 = no; 1 = yes), educational level (0 = intermediate vocational training and above; 1 = primary school or lower vocational training), homelessness at the time of arrest (0 = no; 1 = yes), and the employment situation prior to detention (0 = employed; 1 = unemployed; 2 = non-participant labor market).
Finally, information was included on the prisoner's legal status (0 = sentenced; 1 = remand). This latter variable, of course, can vary across the four measurements.
Statistical analysis
Independent t-tests were conducted to compare the mean scores on the BSI scales between prisoners and men from the general population. Paired ttests were used to examine whether changes in BSI scores over time were significant. Furthermore, differences in the proportion of individuals with a very high score on the BSI between prisoners and men from the general population as well as changes in the proportion of prisoners with a very high score over time were examined with chisquare and McNemar tests respectively (see Appendix S3 and S4).
To examine the extent to which pre-existing predictors were related to prisoners' mental health after the first weeks of detention (T 1 ), multivariate regression analyses were carried out. In these analyses, information was used on all inmates who participated in the survey at the first measurement (n = 1.664). Linear regression analyses were conducted with the mean BSI scores (range: 0-4) as dependent variable and logistic regression analyses were carried out with the dichotomized BSI variable (1 = a very high level, 0 = not) as dependent variable. In both (linear and logistic) analyses, all variables presented in Table 1 were simultaneously included as independent variables. For the sake of clarity, these analyses were limited to the total score on the BSI. Independent variables that were significantly related to the total BSI score in these multivariate regression analyses (see Appendix S5) were included in the next step of the analyses, in which the longitudinal development of mental health symptoms was examined.
To examine the longitudinal course of the mental health symptoms during imprisonment, multivariate multilevel regression analyses were conducted. Multilevel analyses were employed in order to account for the hierarchical structure of the data (i.e. repeated measures nested within inmates). Ignoring the hierarchical structure and the dependence across observations from the same persons would lead to an underestimation of the standards errors, which may result in wrong conclusions about non-existent relations (26) . Furthermore, this multilevel approach enabled the modeling of growth curves while taking account of varying numbers of measurements across individuals. In this way, the use of available information is maximized: we were able to use information from all inmates who participated in the first wave to estimate the intercept (n = 1.664), while information from all prisoners who participated at T 1 , T 2 , T 3 and/or T 4 was used to estimate the growth parameters, resulting in a total of 2.740 person*time observations. Linear multilevel regressions were performed with the score on the total BSI scale as dependent variable, and logistic multilevel regressions were carried out with the dichotomized total BSI variable (a very high level or not) as dependent variable.
Results
Levels of mental health symptoms during detention
In general, the level of mental health symptomsboth the mean scores and the proportion of prisoners with a very high score -decreased over time (see Table 2 ). For instance, 3 weeks after arrival in pretrial detention, prisoners scored on average 0.70 on the total BSI scale, after 3 months the mean score on the total BSI was significantly lower and decreased to 0.58, and after 18 months, it decreased to 0.47 (see Appendix S3 for paired ttests). A similar pattern was observed for most BSI subscales. Feelings of hostility, somatic complaints and interpersonal sensitivity seemed to stabilize after 3 months in detention. Nevertheless, except for hostility and somatic complaints, after 18 months the scores on the mental health scales were significantly lower than at the beginning of the detention period (see Table 2 and Appendix S3).
Similarly, the proportion of prisoners with a very high score on the BSI scales measuring mental health symptoms decreased during imprisonment ( Table 2 ). The percentage of prisoners with a very high level on all symptom dimensions -except for depressive symptomsdecreased significantly between T 1 and T 2 (See Appendix S3 for McNemar tests). Furthermore, while at T 1 the proportion of prisoners with a very high level of mental health symptoms ranged between 12.6 per cent (for interpersonal sensitivity) and 24.4 per cent (for the BSI Total), the percentages of prisoners with a very high level of mental health symptoms were about half or less at T 4 . The percentage of prisoners with a very high level of somatic complaints remained relatively high during imprisonment.
Compared with males from the general population, prisoners reported on average significantly higher scores on the total BSI scale (see Table 2 and Appendix S4 for independent t-tests). This higher level of mental health problems (on the total BSI scale) was observed for all four time points. Therefore, even though prisoners' symptoms decreased during imprisonment, prisoners still reported significantly higher levels of mental health problems 18 months after their arrival in detention when compared with men from the general population. Except for interpersonal sensitivity, prisoners reported significantly higher scores on all other symptom dimensions after three and nine months as well. At the last measurement, depressive symptoms, somatic complaints, and paranoid ideations were still significantly elevated compared with the general population (see Appendix S4).
Compared with men from the general population, the percentage of prisoners reporting a very high level of mental health symptoms shortly after their arrival in detention is significantly higher for all symptom dimensions (see Table 2 and Appendix S4 for chi-square tests). Aside from hostility and interpersonal sensitivity, this pattern was observed after three and nine months as well. Remember that (by definition) five per cent of the men from the general Dutch population had a very high score (see Method section). Therefore, shortly after arrival in detention the percentage of prisoners with a very high score on the different scales of the BSI was about three to five times as large as among men in the general population. Nine months after arrival in detention, the percentage was about twice as high as in the general population for most of the symptom dimensions. After 18 months, the percentage of prisoners with a very high score had become similar to or even lower than in the general population for five of the symptom dimensions.
Factors associated with mental health problems shortly after arrival in detention
The second aim of this study was to identify individual factors that are associated with the course of mental health symptoms of prisoners during their detention. As a first step, multivariate regression analyses were conducted to examine to what extent prisoners' characteristics as presented in Table 1 were related to mental health symptoms (as measured with the total BSI scale) shortly after arrival in detention (at T 1 ). Linear regressions were carried out with the score on the total BSI scale as dependent variable and logistic regressions were carried out with the dichotomized total BSI variable as dependent variable. In these regression models, all variables presented in Table 1 were simultaneously included as independent variables.
The results of these regression analyses show that seven of the examined characteristics were statistically significantly associated with a higher level of mental health symptoms at T 1 . As could be expected, those who had been treated for a mental disorder in the 12 months prior to their arrest as well as those whose substance use in the 12 months prior to arrest caused problems in their daily lives reported elevated levels of mental health problems 3 weeks after their arrival in detention. Moreover, prisoners who entered detention with a chronic disease also reported significantly higher levels of mental health symptoms shortly after their arrival in detention. Inmates aged 30 or older reported higher levels of mental health symptoms 3 weeks after their arrival in pretrial detention than their younger counterparts. Furthermore, compared with individuals who had a job prior to detention, those who were unemployed and those who were not participating in the labor market reported a higher level of mental health symptoms shortly after their arrival in detention (see Appendix S5 for the trimmed regression analyses including only the seven characteristics that were significantly associated with the total BSI scale).
Factors associated with the course of mental health problems during detention
As a next step, multilevel linear and logistic regression analyses were conducted to identify individual factors associated with the course of prisoners' mental health symptoms during imprisonment (as measured with the total BSI score). Preferably, these analyses are carried out with all individual characteristics presented in Table 1 , a time variable, as well as all interaction terms of the individual characteristics and the time variable. However, including all these variables and interaction terms would result in a model that is too complex and over fits the data, resulting in unreliable outcomes. Therefore, we restricted the analyses to those seven characteristics that were shown to be significantly related to the total BSI score at T 1 (see Appendix S5). The resulting multivariate multilevel regression models include (i) all seven baseline characteristics that were shown to be significantly related to levels of mental health at T 1 , (ii) a linear time variable (i.e. time is coded in months: 1, 3, 9 and 18 months) -in order to test whether or not there is a (linear) trend in mental health symptoms over time (i.e. for the reference group), (iii) interaction terms between the seven characteristics and the time variable in order to examine the extent to which trends in mental health symptoms differ significantly across persons with distinct baseline characteristics, and (iv) a time varying variable representing the legal status (see Table 3 ).
In line with the above-mentioned regression analyses, prisoners who had been treated for a mental health problem in the 12 months preceding their detention, persons older than 30 years of age, those who experienced problems due to alcohol or drugs use prior to detention, and those who had a chronic disease were at risk of elevated levels of mental health problems shortly after their arrival in detention. Only the employment situation prior to detention (unemployed or non-participant) in the multilevel model was no longer significantly related to the level of mental health symptoms at T 1 (as indicated by the score on the total BSI scale). Furthermore, the multilevel analyses do not show a statistically significant effect of prisoners' legal status on their mental health problems during imprisonment.
The results of the multilevel regression analyses also provide insight in changes in mental health symptoms during detention and in individual factors associated with such changes. The effect of the time variable (in months) was not statistically significant suggesting no significant trend in mental health symptoms over time for the reference group in the analyses (i.e. those with scores equal to zero on the variables representing the seven individual characteristics). However, as we already observed that mental health symptoms decreased over time (see Table 2 ), this implies that the mental health symptoms decreased for certain specific groups of prisoners. Indeed, the multilevel regression analyses showed that three variables related to pre-existing health problems were significantly associated with changes in the level of mental health symptoms during imprisonment. Inmates who entered detention with problematic alcohol use, problematic drug use, and/or a history of mental health treatment in the year preceding their detention reported a stronger decrease in mental health symptoms during imprisonment than their counterparts. Figure 1 illustrates the patterns of change in the observed levels of mental health symptoms during imprisonment for prisoners with and without these pre-existing mental health problems. The reference group represents prisoners entering detention with no problematic alcohol or drug use or mental health treatment in the year preceding their detention (N = 860). This group showed relatively low levels of mental health symptoms during imprisonment and a rather stable pattern over time. The other three groups represent inmates who reported (i) problematic substance use (i.e. alcohol and/or drugs use) (N = 309), (ii) prior mental health treatment (N = 249), and (iii) both problematic substance use and mental health treatment in the 12 months preceding their detention (N = 246). Clearly these three groups showed high levels of mental health symptoms after the first weeks of their detention. Moreover, the levels of their problems decreased substantially over time.
Discussion
In this prospective cohort study among male prisoners from all correctional remand facilities in the Netherlands, we observed mental health improvements during detention. These improvements were observed for the total level of psychological distress as well as for a number of different symptom dimensions, such as depressive and anxiety symptoms, and cognitive problems. These findings are consistent with previous studies showing that in general psychiatric symptoms decreased or stabilized during detention (6-13). Moreover, although the level of mental health problems during detention decreased among the Dutch prisoners, the findings also highlight their continued poor mental health. In the first weeks after arrival in detention but also after nine and 18 months, prisoners reported significantly higher levels of mental problems than men from the general population. When exploring the course of mental health problems during imprisonment more thoroughly with multilevel regression analyses, we observed that the decrease in mental health symptoms seemed to be attributed to a decrease in symptoms for certain high-risk groups: Inmates who entered detention with pre-existing mental health problems, and problematic alcohol and drugs use showed stronger mental health improvements during detention than their counterparts. These findings are consistent with a previous study showing that female prisoners in the United Kingdom who used drugs prior to their arrival in prison reported mental health improvements during the first three months of their detention (10) and seem to contrast findings from another study among US jail prisoners showing that inmates with a history of psychiatric hospitalization showed an increase in (anxiety and psychotic) symptom levels during the first 5 days of their detention (16) . In line with Hassan et al.'s study (2011) (8), our findings confirm that detention does not seem to have a universally adverse effect on mental health.
In the light of the restrictive characteristics of the correctional environment and its associated deprivations of prison life -like a lack of privacy and autonomy, and isolation from loved ones -it may seem surprising to observe health imprisonments during imprisonment. The finding that mainly prisoners with pre-existing mental health problems show improvements in their mental health can have several explanations. One explanation could be that especially for individuals with pre-existing problems, the high initial level of mental health problems and the subsequent health improvements are related to the specific stressors and insecurities of the initial weeks of detention. This stressful initial phase in detention -in which individuals need to cope with stressors like an unfamiliar and potentially unsafe new environment, financial concerns, concerns for loved ones, and insecurities about the future -may trigger more and new mental health problems, particular among those with pre-existing mental health problems. After settling down and getting adjusted to the new situation, the first stress reaction and the level of mental health problems may decline. Of course, this pattern could be expected for all prisoners, but our results showed that the low-risk group (i.e. those without a history of mental health treatment and substance use problems) showed quite a stable level of mental health problems across all measurements.
Another explanation for the observed mental health improvements among those who experienced severe health problems prior to detention may be related to their difficult life circumstances prior to detention. For some imprisoned individuals, their lives prior to detention are characterized by multiple hardships with, for instance, disadvantageous housing and financial situations, mental and physical health issues and substance dependency, and a lack of health care. For this group, a prison spell -with more daily structure, fewer opportunities to use alcohol and drugs, and access to medication and health care -may have healthimproving aspects (8, 10) .
Particularly, the availability of mental health care in prison may be related to the observed mental health improvements among those with preexisting mental health and substance-related problems. Dutch prisons provide different treatment possibilities. In each prison, a Psycho-MedicalConsultation (PMO) -consisting of the institution's psychologist, the psychiatrist, the doctor and nurse -coordinates the basic health care for prisoners (i.e. screening, diagnostics, medication and short-term structuring treatment). Although the use of illicit drugs is not allowed in Dutch prisons, for those with pre-existing opioid dependency, methadone maintenance treatment is possible during detention. Each prison also has a special care unit -with a more quiet and structured environment -for more vulnerable prisoners (e.g. those with mental health problems). If the basic care is insufficient, prisoners can be referred to more specialized treatment in general forensic psychiatric or addiction clinics (for those agreeing to treatment) or to one of the penitentiary psychiatric centers (for those with severe mental health problems or refusing treatment).
Examining to what extent mental health improvements during imprisonment are indeed related to health care inside prison would be an important and relevant avenue for future research. Future research could also focus on the effects of specific prison circumstances on prisoners' mental health in general and on the mental health of specific groups of prisoners. More specific, the effects of being on remand vs. being sentenced deserve more attention. Contrary to prior research, in our study being on remand or sentenced was not significantly related to the level of mental health problems during imprisonment. Prior research showed elevated rates of psychiatric morbidity among remand prisoners (8, 15, 27) and speculated that the additional stressors of pretrial detention -such as insecurities about the trial and the future, more isolation and limited access to prison activities -may be related to elevated or sustained mental health symptoms. At present, only very few studies examined legal status as a predictor of the level of mental health symptoms during imprisonment. Therefore, current knowledge on whether or not legal status actually predicts the level of mental health problems during imprisonment is too limited and far from inconclusive.
The present study has several important strengths. First, data were used from a nationwide and longitudinal study examining prisoners' mental health across four moments during their detention. Most prior longitudinal research on (predictors of) the longitudinal course of mental health in prison is based on relatively small sample sizes or has been limited to a single follow-up. Second, it is one of the very few longitudinal studies worldwide that examined predictors of changes in mental health problems during imprisonment. Therefore, the present study has generated important knowledge regarding the longitudinal course of mental health problems during imprisonment and predictors of changes in prisoners' mental health problems. A third asset of the present study was the availability of detailed information on prisoners' predetention characteristics, which could be used to (i) compare characteristics of respondents and non-respondents, (ii) be included as control variables in regression analyses, and (iii) test differences in developments of mental health symptoms for specific groups of prisoners. Using this baseline information, it was shown that respondents and non-respondents across all waves were quite similar regarding most baseline characteristics, including the level of their baseline mental health symptoms. This supports the representativeness of the sample and suggests that prisoners with higher levels of mental health problems at baseline were not more or less likely to leave prison sooner or more or less likely to participate.
Regardless of the strengths of our study, of course, some methodological limitations of the current study should also be considered. First, the present study was based on adult male prisoners, born in the Netherlands, who were held in Dutch correctional facilities. Although some changes occurred in recent years, the Netherlands is still known for having a relatively mild prison policy (28) . Therefore, we cannot be certain that the findings are generalizable to other countries and other prisoner populations (e.g. women, first generation immigrants).
Second, in this study a screening instrument was used to assess prisoners' mental health problems instead of a clinician-administered interview. Therefore, the current study is not about the prevalence of psychiatric disorders but examines the prevalence of mental health symptoms. Prior international research and findings from our Prison Project did, however, show that the BSI is a reliable (good internal consistency and test-retest reliability) and valid screening instrument in the general population and in groups with relatively high risks of mental health problems, for example psychiatric patients and detained persons (9, 22, 23) . Particularly, its brevity and plain language (written at sixth grade reading level) are helpful for prison populations that are often characterized by low educational levels. However, moderate to high intercorrelations have been found between some BSI scales and different factor structures have been observed, varying from one general factor to the nine intended factors (29) . Third, although it was possible to compare male prisoners with males from the general population regarding their mental health symptoms, it was not possible to account for other differences between these two groups. It is likely that other differences, like ethnicity and educational level, influence the level of mental health problems as well. The comparison should, therefore, be interpreted with caution.
Finally, due to the relatively short detention periods in the Netherlands, many respondents had already been released at the follow-ups. As a result, a relatively small sample participated in these follow-up measurements (particularly at the third and fourth follow-up). It is to be noted, however, that this is not due to non-response of the participants of the Prison Project, but that this situation reflects the current sentencing and prison policies in the Netherlands. Furthermore, fortunately most baseline characteristics of those who had already been released and those still incarcerated were quite similar. But an obvious exception pertains to respondents' offense type, that is persons with more severe offenses and a longer prison sentence are overrepresented in the later measurements. Nevertheless, weighting the strengths and limitations of this study, we feel confident that the present study has contributed substantially to current knowledge on the prevalence and development of mental health problems among prisoners.
Knowledge on the longitudinal course of mental health symptoms during imprisonment is important to psychiatrists and other health professionals working with offenders because it will contribute to an accurate estimate of the mental health needs of prisoners and is, therefore, essential for the delivery and timing of targeted interventions and care. Our findings confirm the poor mental health of prisoners and highlight the importance of addressing mental health issues in prison. Understanding pre-existing individual predictors of the course of mental health symptoms during imprisonment will help to identify individuals at risk of an ongoing need for mental health services. Special attention should be paid to individuals entering detention with less favorable employment situations, an age of 30 or above, chronic diseases, problematic alcohol or drugs use and a history of mental health treatment, as they are at risk of elevated mental health problems shortly after their arrival in detention. Furthermore, imprisonment does not seem to have an overall negative effect on mental health. Mental health improvements during imprisonment were observed for prisoners with pre-existing health-related issues (e.g. problematic substance use and a history of mental health treatment).
As most prisoners leave prison at some time, their mental health is also relevant for health professionals working outside the walls. At present, it is unknown how the course of prisoners' mental health problems develops after their release. An unanswered but highly relevant question is to what extent the observed health improvements obtained in prison for certain high-risk groups will continue after they return to the community. More longitudinal research, following prisoners' after their release is, therefore, much needed. Till then, it seems justifiable to emphasize the importance of ensuring continuity of care to support prisoners with high levels of mental health problems with their transition into the community and to try to maintain potential health improvements obtained during imprisonment.
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